difference between the a resonances of ATP and ADP is also dependent on magnesium ion concentration, increasing significantly for magnesium ion levels above the ATP concentration. In situations where the ADP level is signifi cant, the incomplete resolution of the ADP and ATP a resonances can lead to errors of 0.1 to 0.2ppm in the determination of the shift of the latter. This effect is explicitly illustrate for a solution containing 3mM ATP, 3 mM ADP, and 1.1mM free Mg2+ in Fig. 3 . Turning now to the main results, Fig. 4 shows a series of results at pH 6.7 using experimental values for both 0.05 and 0.10M NaCl. Theoretical curves for 0.05, 0.10, and 0.15M NaCl are also given (details discussed later). One sees there is a dependence of the calibration curve on NaCl concentration, particularly at low free magnesium. Figure 5 shows a comparison of the experimentally derived differ ence curves at pH 7.0 and 0.1M NaCl.
One can use the experimental points together with the NMR data to calculate an apparent ATP-Mg2+ binding constant after the method of Gupta et al. (1, 2) . We find that at pH 7.0, our values in general agree with those of Gupta et al. being about 26,000 M-1. Table I shows the calculation. For pH 6.7 the lower values of 16,000 M-1 for 0.1M NaCl and 19,000 M-1 for 0.05M NaCl are calcu lated; however, there is some variability in the numbers. Nevertheless, the general agreement between these values and the literature data serves to support the validity of the experimental procedure. However, as will be brought out later, such calculations may be incomplete due to the possibility of additional equilibria not normally considered.
In order to model the various experimental curves, a modification of the computer modeling scheme presented Fig. 4 . cThis value is achieved within 2h of sampling. dAverage of three differences taken from one enucleated eye where ADP was clearly noted. e Average of two differences for ADP-ATP in a second eye.
by O'Sullivan and Smithers was derived (11) . Eight different equilibria listed as important by them (as well as others) were used (12, 13) . The entire derivation is given in the appendix. Thermodynamic binding constants are listed in Table II and experimental chemical shift extrema are given in Eqs. 13 to 20. The final general expression is shown as Eq. 23 with the appropriate equations for the calcula tions of the constants in Eq. 23 given in Eqs. 24 to 31. As derived in the "APPENDIX," one should be able to show that the chemical shift difference depends only on the free magnesium concentration, pH and free monovalent ion activity.
Finally, Fig. 6 demonstrates the development of ADP in ischemic lens and how its signal is displaced from that of ATP by the level of free magnesium present. The chemical shifts derived from this and other such experiments are presented in Table V ATPTotal=(ATP4)+(ATP3) +(MgATP4)+(MgATP3)+(NaATP4)
ADPTOtal=(ADP3)+(ADP2) +(MgADP3)+(MgADP2)+(NaADP3) 
